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(54) OPTICAL RECORDING METHOD AND OPTICAL 
RECORDER 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide the optical 
recording method and an optical recorder capable of 
realizing the high density of tracks by optimally 
controlling the width of a recording mark even when the 
difference in the recording sensitivity exists between 
the adjacent tracks, and minimizing the crosstalk 
between the tracks at the time of signal reproduction or 
the cross-erase at the time of signal recording. 

SOLUTION: Inversion patterns 21 are recorded on the 
track Tr(n) by a predetermined light beam 20 capable of 
forming the large recording mark. After that, normal 
patterns 23 are recorded on the area adjacent to the 
recording area of the inversion patterns 21 on the 
adjacent track Tr(n+1) by changing the recording 
intensity of the light beam (light beams 22, 26, 30). 
The track Tr(n) is reproduced corresponding to each 
light beam condition to detect the read-out signals V10, 
V12, V14. Also corresponding to each light beam 
condition, the track Tr(n+1) is reproduced to detect the 
read-out signals V1 1, V13, V15. The optimum recording 
condition for the track Tr(n) is decided based on the 



condition of the fight beam intensity 
plural light beam and the read-out signals 
and V11.V13, V15. 
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1 1 ) T*0, h77?Tr(n)tTr(n+2)« 
iE»-V-^12©JB«il!Wfh5-y^Tr (n+1 ) ^ 

(n) J:0ia»asSftfe©^13OlHBV5t4*&<. 
h9-y?Tr (n+1 ) i"5it»aj$*lfc<i#l 4fJfi 
igV 6 

[00 3 9] (i6Xf77) Kfc. ±l£L£r9'y? 
Tr (n) , Tr (n+1) *>£««*aiUS* (A* 
WfctlJRBV ( n ) . V ( n+ 1 ) ) fcfeilfctfc £N 

&rws. 

[0040] 12212. Hi (b) . (c) s (dHcfc 
ttSr9y?Tr (n) - Tr ( n + 2 )'K»»tf>, r 
77nr(n) tf)S^itt Lffi^OjilKO^fcV ( n ) 
t®t$hy<v?Tr (n+1 ) <938#ti} Ui-f <9£*S<0 
SWfcV ( n + 1 ) Sr, i2fl**«IBnt*f L-cro v h 
Lfct^T^S. IE»3tft6«fiv^# (HI (b) ) tit 
ttfSflgV (n) . V (n+1) fcfc|C*3K bZh 

zrm^mmv ( n > * ltkcv < n 

+ 1 ) m-tiBSV (n) a6***V»ii:tth 

77?Tr ( n ) ^lE^-^^ME^-I fc 
LTfe 0 . (I^fiilV ( n + 1 ) fcti h 9 v 

Hr (n) A.iO|a||v-^(7)ii*5j£<^0-r^s B8g 
h57?Tr (n + 1 ) ^fBl§?-7c7)^tbl* { * 

[0041] LWoT, ffi^JtlBV { n ) \y$k 

«ua±*ir«)*tt) . ©ssev ( n + 1 ) *vh 

[0042] m&ft&ffitziimm.izmm$>® 
ztz£%m£<vmizMLx&i>£mi>^z 

t?z>ztim£i\,\ 

[0043] dcoiat. *mm<7)BBiz£tnf. tea 
mzn^xmm&mtLx i£»v-?<og3 12^ 

[ 0 0 4 4 ] 0 3 te. H 1 Lfciat§=fcfri&5£fr £<9 

m^m^mmtym-^-hxht. ztuzm 



[0045] t-f. f«h777Tr (n-1) t 
Tr (n+1 ) biz, 

*ffi«Wi (SI) . C^RK^Bttfitttt. WiiFFft 

«MHC*<y h-f* (S2) . h77?Tr (n) . Tr 
(n+2) fc. S2^-C-fe-yhL7tiailbtl-Ct>-o-C'r 
xhy^-y$:iei*-ri. (S3) . j9rJ£wff£3fcftl::-fe 
•y M"S (S4) . h77?Tr (n) Of^W- 

ym^tHL. mfHm&Mb-tt (ss> . 

<0£«3t»l:©#fai*lffll^tTEfWS (S6) . 
h 9 -y ?T r ( n + 1 ) *K»tB U E#»I*8ai-f 

& ( s 7 ) . -rot soagtfakii-ffififcwi-w 

TEttt* (S8) . iE8M£*£J*aKfttSS<fS 
(S9) . leMbKM^-f^b^H^fii-^Wfta 
(S10) . S10£T, ISmMtfTAVmZMt 

S 6 1 S 8 TieiS Lfcfi*S«*>+ A» 4>-B£<9& 
fr£^fI!ll***>8H*B-r ( S 1 1 ) . znm 

(D*&nim^zMmmmizyij£f& ( s 1 

2) . 

[oo46] vxmw uzx o iz , jgm&mrcte t 

77?Tr ( n ) <0S«*frtS3etS<0C. «BV 
(n) Ztiim-ZZtXhyvfTr (n) T^fcftft 

(n+1 ) StWaW*Ci:'?h9'y^Tr (n) frhW. 

/9>'h'IBIi<7)J:^ : 5rh9v^Tr (n) bhy-/9T 
r (n+1 ) ^ieiMS* { M'5:5*^CijE5Hciail^ 

fttnhzbtfxzh. 

1 0 0 4 7 ] *H*fe«B®Oieii3t*c0«^^* 
ft (MWTife) tis ±IBWtcotKI»i,o-eti^< > tt 

mm. ue^ <sd cof^. 

h77?Tr (n) , Tr (n+2) ^tl^ixm^h 

ffl&izimmmmxT-xhw-ynmL. *<r> 

h77?Tr (n) , Tr (n+1) fcfcit&JJE 

*fr*«ft*J:dfc:LTt>fiV\ b9>y?Tr 
(n), h9-yi?Tr (n+1 ) *^Wg!^aiLfi^li 

rat, %m#t>?jxmh-oxi>mm:\\ 

[ 0 0 4 8 ] £tz. *SWt<0«aiTt4T r ( n - 1 ) , 
Tr (n + 2) CfXh^-y (iSfe^-Vfc* 

tf) iimLx^htf. &fw>&trni&\\ fit. 

Tr (n-1) , Tr (n+2) tfX^^-y (M 

&w-yi>-ktt) i§mixt$mi. ^tatm^m 

lV(n) , V (n+1 ) ZmXimhZbtfX'^t. 

[ o o 4 9 ] ttz, z zxmmm.^mmit (iss) 
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miwt>* issflUftimzbtx*). mini 

[0050] mmmm > xmwmommnj&m 
iz^x. m4&£xm5< l zm^xwm-&. fiu 
mmmi tmrncoMKiz^ximmmiMt 

[oo5i] mmm i -a&vzum** byv?T 

r (n) ffm%fflSO£fcbmh 5 V?Tr <n + 

1 ) nmmm^tmmL. ttibt&mxwm 
zmiZmwK ^mmmmi^mx'^wmt 
mwim^mizz&iik&m h . 

[00 5 2] 04«. h77nr (n) , Tr (n + 

2) CfS»V-7£K»tfc0, h77?Tr (n) <0» 
^ttUt^Sli^kV (n) fcHfif77?Tr 

( n + 1 ) <m*&L^<rmm%fcv < n + 1 > 

h77?Tr (n) s\<?>immtf*iZ<%&t. sm 
-?-?<7Mtf*iz i-fim^mmv < n > 

tftttaLTW*, B«h5-y?Tr (n + 1 ) (Offi^S 
«V < n+ 1 > fc. £»V- ? Oi^tl L<r)®®*%.tt 

xmatx^<. 

[0053] tfr lw> . ianv- ? <o$*aj L<m 
mi^fx^ztmmi-itzibcommtix. mm 
m^MaAozmix^&tz, u-w§m%m<r> 

h-o*tf*>i*&Mt* mm.*&ktixi>. ms 

h?»;Tr(n + l) a&9SftWI5£HA otx- 

[0054] ^mm<mmx'^ i&ni o & 
h77n r (n) <nm^mm<r>$wy ( n > 

[ 0 0 5 5 ] 04 *#S|LT , g-f«S^SWkV ( n ) 

x-mm.^m±t^ummx^ by -^rr 

^HBAlS-^i6IE«3iaiPxtttas-f4. -f-LT, 

*oK»te*PxtcB»v-?a«w« h77 ^^ta 

Sfc^g*W«J£<9iE»3iai P y ZDm-fZ ZblzX 
0, h77;Tr (n)^)«aSfi*JIPz ( = Px 
+ Py ) £#St>l>. 

[0056] iiTttPxKBfStt (Py) £2)11 
[0057] H5tt. JJBLfcEiMW«3eW6^»ff 

mmhyo-^-yx-hh. m^zm^m 



1-*-he>S l*^S 1 0^T(i|al«-CJ)l.^*^tB&L 

[0058] xtfeajgftas i o izm^x . S8icrie 

SttW*Se*>fl» «B A 0 1 9* * V ^>fc* 5 jWffllif-6 
(S20) . S2 0KT. P^Offl;#fi©A0^@i.-C 
vvfrv S6CTKaS*UtlE«3aii:<i-f«li 

< s 2 1 ) . s 2 1 £xm&ztitzim*2.wmnsi 
m&ztmt. mfsmMzw&ti (S22) . 

S2 0(rt. lam^ft-^SISAOSrS^TV^^ 
tt. H3WS1 lfcPltt, S6fcS8TiEttU:©^lB 

2 3). *mm&*tort&mM&msm%*.£& 

STfS (S24) . 

[0059] aurai ucct 3 j=, ^mmmmmm 

[0060] *HMc0^STli. P£h7-x?T 
r ( n + 1 ) <0fl»«BV ( n + 1 ) *^IHMbK»cO± 
IftWfci&fcV^Sfc^^Tr (n)Ofi*SliV 

( n ) (oafr&MBEfl*****)*:**, ti t*>*»fc V 
77?Tr ( n ) cOfl^SlaV ( n ) *%r^ffit ^rofc 
i: * OE«3iait=« LT?^com«**D^. tit Tft® 

[ o o 6 1 ] isn^fNoiss^^^sjrri. t 

9 Rjft*»fe"«iar. h7"/?Tr ( n + 1 ) (Ofi^MH 
V ( n + 1 ) jWKSMI: ftofci: ^<7)ie»7tfilcMLT 

1 0 0 6 2 ] fcfc. IB^BffSIK^ i: 

[0063] (Hifc<7>J&»§3 ) *^<^)fl!l«0llilO^ 
tOV^T, 112. 06-1 3izm^X$mtZ>. ffl 

l , i&Ltz&mwmt nmmiz^xmm 

[0064] UteO^S 1 fe J:l^2Tj*^fc*ffi(i. # 

i£izm*& Ltzmw&oygzmzi ->x. ®mzim 

t^LJth5-y^Tr ( n + 1 ) <m^W^y ( n + 
1 ) cogittf'l^tzib. MS&Xtftii\>\ 
[0065] <£.It\ ^OttWai. ^c0«^iS1i$r 

iz^XWLWtZ. 
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[0 0 6 6] 06 (a) fcfcWC, =f#>ffl&tikYv«t9 
T r ( n- 1 ) fcTr ( n+ 1 ) ll«^ldli*fi<Z)7feb' 
-A2 0K>.9:*:£^ <tt»£vO ieiiv-i?21 (h 

te&j£-f6h7-y:?Tr (n) tTr (n + 2) CEtt 

?Tr (n-1) tTr (n+1) 

(n)iTr(n + 2) fce*t6><*->'fciBfe'<* 

[0067] 06 ( b ) fcfiWC. ffiV^eil3tl 
Oftb*-A22£h?y:?Tr (n) (CflBttUSnP6. 

immftzmzit. m>i*-y<Mm?-? 23* 

ft h 7 -y **>R*K/t*-:'fcH« LTEfttffrirtii . 

2 3<0«4«5V^ft. h?7Hr(n) Ogg^tti US 
4240HHV1 Ot&hSV*. S&fcR»h5*?fctt 
H&W-yrtBJ*?-? 2 l #Ett$ivcn*fci<>. 

7>;W*>MS*u fi^SBV 1 0tt^->*3*S<«: 

s. «kchu 2 1 t^rt . h 

7 7?Tr (n+l)<3R*SiSUI*2 5*>JHBVl 1 

[ 0 0 6 8 ] ST * ®* KKiuei*±«r frtffcJJE*) 

6. HH (c) ttJV^T, *h-A2 2J:*)fc*^E» 
^^^'-^2 6^^'). h77?Tr (n) , Tr 
( n + 2 ) KI&Hv-;? 2 6 #Ett3tu £*l£R*ai 
■tfcJB«V12«MJWULflt*28*». *fcRfth?-y 
nr (n+1) *«»aj-fJ:«(|V13^tt»a{L« 

[0069] tm*t&z±iT& t . aa«cB«v- ? 2 

l<0«a»i?B£S*U *<0«tt»SMc«<fc*. S4> 

h-^^m-f S. FIB ( d ) fctSOT, ftb'-A2 6 
J: 9 fc K 1 4 e»3t*0*b'- A 30£h5*?Tr 
( n ) • T r ( n + 2 ) tJH«L'Srt«4>jEK/V->ffi 
«t4 1 , b77 ?«J: 0 fclKHBiiV-? 3 1 tfifigf 

sirs. z<r)m*ftLm j %3 2cmmvi4ii.**<% 

3 2k&l>. 12^-7-^3 2 Oflttlftrt&tf), ^SS 
*ifcflt*3 3fl«HiVl5«ffiT1-4. S^»(C Riffth 
7 /^^ieiiv-7 3 l*^c7)^axh-^(cj;i)s 12 



yo?DXl — ?{;:>. -oT<k 9v^-?-5iilSSixl>. 
[0070] 06(b), (c), (d) fcjSLfcR* 
ajL«9tf>«B*070)V ( n ) . V ( n+ 1 ) C* 
1\ EHJHbWSHfc #^«^Si@V ( n ) * a 1 . It 
Sfec^BS 1 J:tf 2 fc*J»t*OT«|V ( n ) £ a 2 i: 
-fit, altia2J:>)t>U*fr&h3Vi. jE 

y ox h - ? £ J: TfT*>?BS *utfc*T 

iv(n+n * lt . seiKiai*±*r*t: 

t^TaE»v--?tf>«jWK<fr»K S^tr^oxb-^ 
CliitJ: 0. {S5fi0 V ( n ) fcHKSIC 

-><0KI*v-?«>Wa«fflMu fiWMlv (n + 
l)fctfc*<»H-*. 

[007 1] £4fiffV ( n ) < . *>oflt^Hi 
V ( n + 1 ) i±£ < «r*E«3KMT14. h5"/?Tr 
<n) *)E»V-? S&fcBfth???** 

v ( n + 1 ) *»MiHw*Mi, ft*ffc6»feBi5an^ja 

[0072] JgJLbOjt 8Slh77i'»V- 

y tWW 6 £ fc tc«k 0 , m&n&m ihXX/2 izit^ 

[0073] &*5. V-^<0»»aiL<0lWi**ttTV^ 

KtSh5-y^Tr (n+1) cO«^S<B* { «-fli1S 
?Tr ( n ) <?5«#«(|tf«WfcV ( n ) . 

[00743 mmmemtv ( n > Tft-^«ii* { e* 

k =5rl»fSli7fe*T-{i, h77?Tr(n) C7J1SJ; ►) t * 
§ Srl£fli-ri»^IilttA 5 *> 0 8(7) J: 3 fc 
fi^ffi^g^flJ: 0 fc^Uh* v>B#«BA 3 £4£ 

Ml h777 ^*ai S =5rv ^gjgcomSOlfiliTtl P y 

z'no) zkizx*)^ h7v?Tr (n) wmmm 
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[0075]&fc. ZZXte. V (n+l ) aWJfJgttA 
2*T«^t=SrV^fcV ( n) fre>mmm*&£&i* 
Ibtetf. \±t#>frt>V (n) *>**>4>**>*J:3fcl/C 

[0076] J^WflLfc^atWJBB-CliT r ( n- 
1) , Tr (n + 2) CWW-y (flHf/V-V 

i>*ttt) zw&Lw&tf. s-rt^mxu^K is. 

UTr(n-l),Tr( n + 2) iZf-AhW-> 
^mmv (n) , V (n+l ) Zt&kZit&ZttfTZ 
[0077]»:l:. H6fc*LfcK«*ttMWSrife*if 
[0 0 78] rxh^-yfE«Wf{i. CPU46 (ft 

6. £«IHIiJI£*ll!*l»9p2tt, CPU4 6*^<0X 

*»iMESf tio. ^awfci'-- 9-'- 4 

-f- t'-A b 1 tf%mS*T 4*940 \z$m*ilh . PI 
B#{C, CPU4 6*^{i$(Iffll^c4*iT^h^-^ 
«4EIB5 3{=afe*l. H4l=*LfciE«^^-yi:R 

tmmm l 5 2\zmt > iiz>t. mmfahizt^xmss, 

A.> y H 5 1 fr*e*BHW»±3*U ft58^T 4X94 
. £ ^a«Cfc V vc C P U 4 6 . Kft%tR£l!ltt 5 

o. Txynt-ymimss, mmm&4i, 5 

2 . ^mftls-^4 1 , ffiM^-v H 5 1 l±fei*¥K£ffi 
jftl/CVt«. 

[ o o 7 9 ] <xiz. ai»aj Le-^fistnajfcov^TK 

l!St5. CPU4 6*^C0X>( ■yf-#^c2{Cj:0B± 
3KftiS^0S84 9*^«0S*3e*®JfflHt-^p 1 7 

KJ: 949WJcU— 4 1 fh'-Ab 1 # 
3B8»r -f^^4 0fcSBtSfiS. RStftb2t±7* 
hy-f*-K4 2^A^-i». iiaf^;4o*^ 
Bi»aj5*lfcitt»ajLe#r UUlMB»4 3fc.l:->Tii 
mZtl. IB»ajL^r2*«A/DSaft»4 4i:^o v 
?«itJH18&4 5fc£A:>J$*1.&. ^a-y^}ftttJl9lS54 5 
tt. S£ft^ r 2 ^4>«tifrt&5MK^ o -y ? c 

-CKttSft*. *MJ7o-y?cttA/DS»»4 
4fciiite*l. A/DS!»»4 4fcTK*fflU»r2 

CPU4 6fci*£>fl, CPU4 6IC-C8S*JiJUf^r 2 
^WBjWJKBSWU. fcis. ^^»cfcv^-CCPU4 
6. ~?*\-7MS-Y42, JM^S4 3, A/DJEWB 



4 4Ji, R*iBL#R*«J*l/0>*, 
[00803 7*r;/M*-K42. *m#l<— f-4 

<?75 5\ZfaLt>tlX\^. CPU4 6A^, Mttfftt' 

c \tf\z-v9r v7mms.54\zmt>ti&}L, me\z 

iUb^vHr (n) • Tr (n + 2) „ mShy 
•y?Tr (n-1) • Tr (n+l) Clftt'-Ab 1 £ 

m^^xmx^hXoiz, v«,9T-v75 5*wm 

[0 08 1] CPU4 6UU MIHMtc 3\Z XiXtSMt 
•y^lC^t'-A^ijL^'^. 0jffll#^c4(=J:oT 

jEK/^-y&iE«s*&. cpu4 6«i, mm 

rfr^c2KJ:oT3Et'-Abl£B£3ta«ct&5£U A 

<w«H*8tart-6. -cLt, CPU4 6J*. mm 

£ft*3rII8*MK:fcje'*6. 
[0082] 010(a) Ji, B9JCfcltl>^D>y^ft 

HJHI8I4 5 zwrnthmx-hh. mgvr<x?4 o*> 

^<7)Rtt7tb2«i. 2m\7* Ytit?9 42a\Z\ 
liZtlh. 20<7)aj^J®-fr 2 a • r2b$-, 9n-/9 

mtamm 5izmzm))Mm&4 5a(cA7j-r§^t 
atts^v-^ 5 8 ut-wsifc-o* 

*. C:<7)Sli-7-^5 8Sr^ai-ri»^<c, hXr'Jv 

tXr-V isXayj*]/-? 45 bt>K #^7t»v- 
7 &aj<t^ k * P L L @g§4 5 c \Z\J)-?h Z t \Z X 

5s\zmnLMVu?u -,9 ct>K pl 

L0S54 5c*^tiJ*$^„ 

[OO83]01O(b) tiXXf ( c ) <4, PIH ( a ) 
{cfctt^^o -y^ttaililS§4 SOD^SrittBJ-fSftjra 
•C$>&. 010 (b) tfcV^jEC^-V. 
->lt, 7>K5 9. ^-7'6 00D-5-iX-ffL<7)h7 y 
^iCieii^ilSo ZZX'imW<?)8g±, h7 7?Tr 

(n) ^^U-yeO. f777Tr(n-l)J5y 
F59i:L hy»/9Tr (n+l) Tr (n + 2) 
14«*** . h 5 -y 9 K»ofc**ttt. 5 
8i:rX hy^-i4£^«5 7 t^35S^0jgL-Sa 
SSft. xXhy^-y|aH«^5 7Wi. JESk^'^- 
y^R^^-y^lBaiv-^ 5 6* 5 fBli$ixl.. 5 > 

h 5 9 fc ^u-ye o t izmttitzm£6 2 zmmmz 
ffirz-zz ztiz x <o. m&T4X7<rmmfc%m 
m.zmt&<?>mz^m£mm^-9 5 

tlX^h. yVY5 9b9*)V-7b0t\Z&ttitz<m. 
6 2(D&t£fiZM:. Kft<7>mM.6 3t64tZi!&TZ-tt 



(&1) J01-209941 (P20 0 1-2d>4 1 



-9 (HSW) b<r>?vxY—?1fifcmiXh. fX 

1 0 0 8 4 ] fcf 9")V-7 6 0 SrftXtf •/ h 6 1 T h 
^•y^y^-f&i, 1510(c) fcfcivc h5 y7x5- 

s^j \z\im-?—? 5 8 fremiti imtf-ttti 

tlb. zm^$PLL®m5c\zXJ}t&Zk££ 
1 0 0 8 5 ] , £ Z "C* LfcSSBi . *JHBfc*JJt 

[0 0 86] iKfc, 01 \(T>VU-^-Y\zm^% . 
[0087] £-f, ^tf>»8h5v?Tr (n-1 ) fc 

ymm-h (S30> . saaai&fii^iffliwt-bv 

b-TS (S31) . Vy-/9Tr (n) , Tr (n + 
2 ) fc, S 3 1 fct-b: y h LfcfeiJSfct-Ck oTIC* 
( S 3 2 ) . K)fSc7)S*3t*«c-fe -v h 
f&(S33). h?7?Tr (n) amSk'^-V* 

m*Hffi*wi-r& (S34> . £^£0 

fejfbK*t«#jR«^R|jl^{fC^«f l ( S 3 5 ) . 
h5-/?Tr (n + l)<ORe/^-y*|*»ajL. « 
#SB*tHaS-r* (S36) . «I<7)fc#?)fei§3fctfcfi 

^«i*rai^ifcEi»f 6 ( s 3 7 > . tmmm 

%Mfzim<t& ( S 3 8 ) . feaJlUWr* bffiBS: 

attin^mti (S39> . 

[ 0 0 8 8 ] S 3 9 izx , ffi83t***-fX h$SB£ 8* 

-ovfrititea. s 3 2\zm->x. nviEWit-y* 

B**4 . S 3 9 ire . fEUftltff x hEHfcjBifc 

S3 7tretts*ifc. fx h^fflrt-cos^ 

BH3K*fc*J[t*«^«a3W9fig<Ofl-9««A 2«fc 9>h 
2Ufrb'oi)*m-r& (S4 0) . 

[0089] S4 0fcT, JKS&3«9fittA2.j:9*S 
<*^«^li. S3 5fcTE«SiifcI!8**fcflW* 
«^SHBA3*4i*K«3lfi»*««iJf * 

( S4 1 ) . S4 1 fcTttajtf*ifcE«3iaU3JrjeoE 

ifstftfranuu ««E«3iea*s«eri < S4 2 > . 

S40JCT, J^O»f^A2J:»)'Jv&v*l£li. S 
3 5 1 S 3 6?EttLfc«*»K>+A»6Bf}g*fr*8l 
«rrtM«l«WltfW ( S4 3 ) . ZnmrvPb 

<mmm£m*micmzmL-$h < S4 4 > . 

[0090] at, 01 2UJ:tf 1 3Srffl^T, B&l 

tz$Mw-yk.mL^9-y\z<m-th 28»<oft$ 



[009 1 ] 01 2tt. flRPFl 1-73 7 0 0^18 
•y 7 «=0fS«OtSHbtST'IE<SA^ -y SrfEli I , 

wiwsh^v^n, #s h 5 ••/ 9 iztmttz t^tm- 
ntmmxmw-yzsmi. ®%.yyv?iM 

£LT^S. ££T. U-f-*aW)»»i635n 

m, nm\yyx<7mumto. 6, f-v*;n:*y]»* 

(feU^^^iS^Of y h*{4) T124 7nstJ) 
S, ^-?£fcJ:t/X^-Xj|#2T\ 4T«^l:, 

mmmzmhm^w&<^ttfft\£X'* x^h z t 
±.x-htii£. mnmrn^^mm-rizt^Tth. 

[ 0 0 9 2 ] ©#*ttOSWfc£ ttaj-tS £ fc atfT 
^-s.-?-^*, X^-X^ ( = 2T) (i. fct^tfv- 

[0093] H13tt. ®l 2knt\s-f-m.<0®. 

-?-9<myLmmz*ix^z>. zm. a«*s*»* 
#7<%<%z>fziib. v-9mmztih®m\&itz-#v 

So 

[OO94]L£#-3T,0134)J:-5 
-fS b y -v 9^^mm-7-9ffMmfti(r>T-9 Sr 

leiiLTfc^, mmmztt&LxtmKv vm.-fti 
iWE-thm (m.-ftmmm z-m&ztizx 
o. w.w*9-ykm.>*9-y\zmmfcth&-? 
- 9 . x^-xwmm-h i. o \z-th z t * ? -c*# . ■? 
-9&awx^-xm2T\;\±.<r)&zx'btitf. m 
^mcog-iuzm^x&mmmmait&ztff 
x$6. zn&wtftLimiE-f&mkixii. mm 

c#t Ahw-ymim5 3fcA*-rsstiSJt 

fe. feH3K*«:j£t-C?f-gB^D-y^cO(afflSr^k§iir 

vhw,3TXhrt9-y\z^xi>. mizimnm 

ttmmiZtX. hy -/9Tr (n) iTr (n 

+ 1 ) m\ztmthKW*9-y <?>&•?- 9 . X^-X 

[ 0 0 9 5 ] § v-^ftfc J:tXx^-xft*^ IB 
Ii3t40f XhKHl*lTiSlit'-y hffiatWW)l«P** 

y>v9-H&\^<r)z&ii-9iktf**^tz#>, feiiv-^ 
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^mmtattm. fm%AizK®Lxm<omm' 

[0 0 96101 3lZ&^X. \-7-v7Tr ( n ) ft? 

®x'fo<o. mmz (mixy-yrx) mmmhy y^r 

r (n-1) fcTr (n+1 ) ^im? Z>tltb<Dft^ii 

•y?Tr (n-1 ) tTr ( n+1 ) TcDfEIJHiBJi^ 
40 n scOftgT&O. S3Xf'y7Wh5^Tr 
( n ) fcTr ( n + 2 ) ^IEiifiS(i:feil3t«8mWr' 
IBIi-ri.^*>)l 30ns<r)tiLW.k%hi-ztb. #j9 0n 

r«2T*WC'J>S. teii^fell 3mWTfEil 
-fl-gUCr^y^Tr (n) tTr (n + 2) <?5fBilK4 
afcfcfcSOnsOftfifc&S*:^ !2l?bfe*8mWi:ti 

RfcHUcft ions «ot e» f y h ^fiB-ffi*^ t s „ 
wif-v^f-y 1 7tfmxhz> „ 

[00 9 7] L/C 1' -yp^R 3 T 

[0098] ttz. iMttzXd izm^mm^mm 
o<r>\z\t^^)v^y y^TtfiXmx'hhfrc,^ mi 

3cr>£o%ft& : $:1ji-Z>tZiZby-y?Tr ( n ) tf? 
iv-vxhh^, X^-X^Z2T+ 
3 T = 5 TfeJLL-C*> I Z I tmt 1 1 \ 
[0 0 99] &i>, ZZXlZhyy^Tr (n)#7>\, 

co%^£ o izmzttz tmmx-bh . 
[oioo]**:. ^/p-^fc^yHt* fcfc«>e»#« 

iz&^xmi>*% %imrti&z*'<-xz hio\z~? 
trnmm 1 3 a l . nous mw 

*><5>1 3mW#xXh&BTJ>'), ft&JC: (lUr'y 
7T) F^r^-y^Tr (n-1) fcTr (n+1) 
'sffi»**fctf>0>Sv>S28**fr 1 lmWfctSfc, ® 
8h77?Tr (n+1 ) K^fci^ 
( r 7 -y 7T r ( n ) ) y\<7)f Sit** 8 mWTOlEfiO 
Rfc»9 0 n s«i»f7 MuMTiX^t. lEIih'-y 

hmi2Tk%h. ®%hy y?ZTr (n + 
1 ) tf?)\,-7<r>t%. y>V ( h77?Tr (n) ) 
^Offiiiftl 1 3 m WT<9!efi<?)iH;:ft 5 5ns cOlfill 



<t&u£WCd^£f- J r*/t<'t'>y Hlli2Ti:&l>. J 
-yX.tm t* -y r fiSTixfiO^ £Stt&v 
ftf-^/l/h'-y hft{±4T ( = 2T+2T) ttah. L 
t^t. •7-^ftj3i:^X'<.-X^{i2T + 4T=6 

[oioi] JjLtcoi jaEW-vfcRfc'**- 
yfcfiEffl-ri 2W8P)&Z<?r : ?—7Hi.VX'\-Xlfi. 

«c (2+D • Tizi.Thh.iz. trnmizttfoix 
sSMh-y btmrti&ffiEt&*mzmizt%< . 

[0 102] 

[0103] ( mmvmm a ) *hb^§ ^ {cfleonsfi 

COB^OV^-C. 014-1 6»cs-^v^-ciMBfl-r^. ft 

[0104] tmsntm 3 ^h57 
^ \z^KW^-y &tssit& zuzx*). fi^-ffiifi 

[01053014 (a) izti^x. mmzhy 

7?Tr (n) , Tr (n + 2) izH^ftMVfth'-M. 
7 OK*. 0 . (±#H) 7 1 Srfe^ 

*mL§itwf xwx. mmz&^KAm-xh 

tt. ±^ORfey^-> (*3fxW-» 

[01 06] 014 (b) HRHi. Smo»JB3kH« 
•C*4. o^O. 014 (b) JcfcV^T. pgS«h5 y 
?Tr (n-1 ) , Tr (n+1 ) fc*V 
h"-A 2 0^^'). 4I<0J£V^IBI|V-^ 21 ( h y -y 9 

1) , h77?Tr(n),Tr(n + 2) 

*itv^«oj£v«»v-^7 nz. z<r>v%mmt> 

tl. IS^V^ief|V-^7 2fc^S. 
[0107] ifcfc. 014(c) |;*3V^T, 
*^3fet'-A2 25:h5y^Tr (n) . Tr (n + 

2) izmiztfh, mk>*9-ymm-?-9 23* 

feiitS. r7-y?Tr ( n ) {C^g-fS 
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fc, HI 4 (b) «A7-77 2il:, mk>*9- 
V23*J[-*-74\-LX^h. 014 (c) \Z&\,\ 
X. fEflBHbWfii^tt. RK^-yfltfHLH*)** 

iv(n) (ifiT-rs. ;coffiT*ti. iaiibta*«® 

[0108] ,I^T. 01 52rfflv>T. BS^-VO 
<§<HMIV ( n ) m&TiZ-O^Xmm- h . h77?T 
r ( n ) IC»1u(CR^^-y* < ieil§ifC'5rC^ 

(m&<mB2 ) m^mv < n > a. msa 3t* 

mrtiim^nt\ mim mwmt 
*Mizv&tzzt&7Pix^h. ftoT. *mmm 

coumxii. h? y7Tr ( n ) fc*KfcR«/t*->' 
tffEliSftTif^V^Klt^-C, fi^fMB^flJb^ 

[0 10 9] HiF57?Tr (n-1) . Tr 
(n+1) KR(E^-y*B»*r. h?v7Tr 
{ n ) , T r ( n + 2 ) fcO*TO*V*EJfciarCRJl6 

[0 1 1 0 J Hi 6tt. 01 4fc*LfcE«fefHH»co 
7-/nr (n) . Tr ( n + 2 ) KJtt4B!ft%tfe «* 

"3. sK/v-vsa**-* (sso) . mm. 01 

[01113 *45, £UJB«Lfc*Mt«8Mrci4Tr 
(n-l).Tr(n + 2) tWM^-y <»*/* 

V>. ffiU Tr (n-1) , Tr (n+2) tfXh^ 

ffiLfll^HWV (n) . V (n + 1 ) £ti*Stfl>wi: 

[0112] mmmms > *«w<os ^(cffi^nM 
mmzo^x. 01 7{ca^v^-ci{BB-r2.. ± 
^it^mmmmtmrnm^^ximm^m 

r (n) iOBK^-yfcRS&^ v^Tr (n+1) 

m^tixthzixm^Wt^vygitzimitth m 
9<7)ms.xi±c pu46WiEMtomb LxjEMttzn 
r>) ztizx'o. m-mmmmz ttiztx.m 
i&kftmte?umfM<r>$ffl**if>x . mmmm. 



[0113] Yy-v^Tr (n) fcR«h5«y7Tr 

< n + 1 > a, HtaawiWriikjSH-^i^ii, 

&tt«>»S 3 fcilM TJi^^ixT ^* -til «wo b 5 
[0 114] h5-y?Tr (n) 'M2»61*ittSll$-£ 

istav ( n ) 

m&.m>%xx -?h a o t ^ <%ifcztZ7jii,x 

^S. $£h7-y?Tr ( n + 1 ) <?>m^W& V 
(n+l)li b77?Tr(n) ^OffiitftMtf/hS 

%m®itt>&wg.comco£*x*t>z. ztitmw- 

[0115] ^n^Wit-^iSliV ( n ) , V ( n+ 1 ) 

±tf)*£ § t of Ell-?-? £ i u 

[0116] <c«0£ft. **i«x«flW«(BSWk*, * 

mmzmfemt ixmam%£.m&-t&ztm 
[oi 1 7] eutr, 01 7oj:p«c, wcxwmti 

tljESftLT. h5'y;Tr ( n ) cOg#»V (n) 
1 ( 0 <« 1< 1 ) tLhfc^SlEHWfB«*frfc s 
jE3Mfc3:h.fclM8 h77?Tr(n+l) <^fi^StSV 
(n+l)*'al (0<« 1<1 ) JiLhi; Kffl^ia 

[01183 <£ftO«tt6 ) 4>Cffi^dl 

<^jBtov^. 0i8^a^oriiBH-r4. (it, ± 

[01193 m&mB3&X.V4XW<fz-ffiiiii.V 
mmt. Y7»/7Tr ( n ) <VEJ&*9->0MWBtR 
fc^fh5-y^Tr ( n+ 1 ) ORjfi^-XOe^S 

acO^tcO^ft, F9»?Tr ( n ) <?aBfi*tt** 
ft 4 OtcRft h77?Tr ( n + 1 ) ^m^Wm^it 

[0 1 203 ^gh^ y^Tr ( n + 1 ) Og^HiO 
SttJ: 0, b7'ynr(n) fcB»S*lfc]H6/^- 
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tim^mmv < n + 1 > m^mA4vxrt^^t/t 
s.) mmi. *«a2«*«Pxta»*iDi* mi 

tf. J»«OE«BtftPy*«JW-& (Px-Py) . Bf 
■«fl»*3l»-r**if> fcJ:<K H»l»?-y-?Tr (n 
+ 1) iz-?—7<7)m?>.ihL(r>§m£ i fZ-%^ hvv7T 
r ( n ) *u3*jBE»JiatP z tjfcfet* £ 

h. 

[01 2 1] Z<ryfiWX&, Y?-v?Tr (n) 
\ztm LtzW- ytf*0) h?-/9 frkWMttz. b <?> 
BStb77?Tr (n + 1) fcWMftifcfc 

(n)«EM*ffk+*fc«>, h77Hr(n)tT 

r (n+i) kizmm&?>imtft>&®&~ei>. 

•,9Tr ( n ) <Z«B«ftft*E«t*ft6£ 

[0122] (Hifi<0J$£7 ) *JHH*>3 <!>fcfl!W>J»t 
ft^Sfc-^T. 06, 01 9fc*r?V^TBfiW*. ft 

[ 0 1 2 3 ] f-H- h*j&J3H|s<al»*»t» h77? 

itf. 019 (a)tf)£3fc, h?y?JBl*rC*A'H&« 

? SrM^ai l/C i . I§J0 < b ) V^-f J: 3 fcflWWBfc 

OTft*. HSIW>JR!B3 (06) {=*LfcB«*tt<^R 

[0 124] ££-CJi. fft»h77?Tr ( n- 
1 ) b T r ( n + 1 ) KitV«ftM<7>3fct'-A 2 0 fc 
J; 0(sco^^RK>^-y2 l £ie*Lfcttfc. R«b 
5'y?Tr (n+ 1 ) OflWHBfclftaiU Y?-v9& 

mznmmtximth* zlx. *<omz. vv*,? 

Tr ( n ) fcjraoBM^TjER/'V-J'MMIU 
h77Hr(n), »h77?Tr (n+1 ) (Oft 

[01 25] iOiaJC. h77?Tr ( n ) fclO&rt 
^-V*E»t*IJfcl»»h?"y^Tr (n + 1) Oft 

y^-yfrffill&Oh^y^Tr (n) , m%Y?'v? 

t r ( n + 1 ) (Dmnmz h 7 y ?&.mz*U£iSitX 

wait (rnnmxn^iWEtttiihffiSMK.) ■* 

I> <09<O||ETI;iCPU4 6AWj£t!) 
IE«fc¥Ri:LTjE»(fc**) . *uc. ien&fts-^ 

[ o i 2 6 ] ±fenynui. witf . «G8£ft 



h77?Tr (n+1) <D«^J81&0 

•$-*»» h77?Tr (n+1) flXfitfiB***). tfi 

LT. W» J: 0 . h77nr(n) KIBEa* 
?-^£fE£§U:f&7>h5y?Tr (n) , WStY^t 
nr(n+l) «0(l^«|SjE«flrt-ft. 

[ o 1 2 7 ] at*, itm&mmtf-frvmzimth 

IZ. JEm>*9->sm%[<Mmh7>y?Tr (n + 1) 

frt>m^m®*m^x. m\>?v?rr (n+n 

<0S-<MWa<0*Srfer . h?7?Tr ( n ) a&fNBIB 

xv&mmxhhfr$>. BHii*^. 

[0128] *HiS^»©«0#ffi$:lt«tO)B®4 I3*ffl 
-f&i§£Jc{±» h77?Tr (n) WEflfcLfcraR/t* 
-y (SS3tXW^-v) *4>«tt*fflUWtf>ffl» 

fcfttf). h77?Tr (n) tm&h5v?Tr (n + 

i ) com^mmiEmtix «, j: n u h?7nr 

(n) KIBHUcKiK^-y (gl3fXW*?->") 

iei*UcJ>tOh7-y^Tr (n) (Offing HOjBUt 
ttfW Pf$h5-y^Tr (n+ 1 ) fcBtt WrRIR/'C 

-yfcfefiUrfcfc^&h^y^Tr (n + l)<0fi 

[ o 1 2 9 ] 4^, *m&?>ffi&<?&m*±&<mm<?> 

«»5fc*>affl"?**. £W^. «W[<0»!DifcJ:6 
Sh7 y ^raojagWffla$rffliE-rS^OiES^2 

[ o 1 3 o i Jilt, xmommmmiz^xmwi 
*mii.z<mw&m\zm%.zti&i><?>x'\&j: 
<. mm. mmmim<?)mmzi>mmx'£?>. t 
tz, mxgMmz&Hzmfxmwuztf. %smm 
iz&^x i> ffimzsmv-femffygitim^WMk* 
->-c*astr**fc«>s mmxiim&eymmmm 

hz\btfX'*h. 

[o 1 3 1 1 -tttrnzumzft-z^itzit. a 
i o 1 3 2 ] a*:. i tnzmmtm&mH-L 

[ 0 1 3 3 3 a±OH»<0»Bni, m^hy-y 
9Tr (n) ^^m^tHim (B2^tBt« 
^) . m®h7v7Tr (n+1 ) *^O^tiJLffi^ 

(^lB!^JiiL«#) <ryyts:< b 
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K&imimfemMtKhm- (mm. m2m& 
aim. mm*\£Lm j 5<ni;,9*?x.y-]s-ytf 
m%&mt%tii&) zmzm^x&mi 

[0 1 34] mUf. ®06^Hl4^L3tJ:9^S 

-y. m2TXh^?-y£smi-. m2mx-iaim 
<ni?*>9imwte mm 1 o%~~2 o%mm<?>m 
k%& (trzii.x.y-u-hmm<Dm mmi 0- 4 
-1 o-w)«> t%&) tms&izftLxmfevm 

T'£6&fr£M!£IJ^frk1-&2ra, <3>06^>014 
ic^Lfcid&SfSlTXh^-y. S2WM^- 

*.if 1 0%~20%g£Ott) fc&S (2£*ix5-U 
-h**Bfffi«HI (0UUU 0-«~i 0- s WS.<r>m fcsfir 

ftt-r&^ra. mizx DftBiefi&fr i t a 1 ? 

IllK^LfcidftSSlrXW^-y, 
«2r^b^^->'*ffi«tfc«^fc«>. W.2 

[ 0 1 3 5 ] JJ*Wldfc<WB!lT(4«ffiE«*tt 

s. 

[0 13 6] Cli-Ctt, 51-gB?n-y^ttaj^^ 
[ 0 1 3 7 ] JOJi^HJt^HS-Cti, o 7 

mtuxz&m^x'biuf. ^-wuchxw 
[0138] ttc. ±mm<mmi . 2x-\m\*rx 
h^-y k lt m&w- y&m it&ztixmi 

t<0T«=5r^. Hife<7)^S3~7r«i:mif-xh 
LTjE&^-y^ my-xb^y-yk LX&W* 



y-y^m^tzifi. *%WiZiUzmhi>cOX'lt%< . 
< fc i> m 1 f-x h y n-? - > fc IS 2 r x h a-? - y # 

[ 0 1 3 9 ] m±co-r^.Twnig^©<7)iiBfl 

tt. fl^KSfcttafcl/CVvfc^ £*UcHfc-*\ ffl 
[0140] 

l , *<m%. Y7v7 frbcomim wmwm b 5 

W&bti&tkftZmibbUz. ZUzmhy-v 

7frh<mkmn\z£^9uxv-7<r>£i%\^kfrz 

m>Hzwix. by •vy®%.c?>iihmmtzmmi-&c\k 

[0141] *3HBflMia!fflttrffi. mm^mm^ 

ftfebyyy izmmm^n-x'y-x w-yiim 

ztm^mzmmfi o^k tssm-s . - itu. ib 
®mm%L&m$iVy v7iz%mz&mm\ 

mtfn^n&imzm&tzib. mtrt by y?m 
izimm&mmtf&txwzk ixhwnvs&Mt- 
$*#>&zktfmtk*:i. mn±m<?>b 

y v9W>m*.b-9*?. m^r^M^<r>mmby-/7 
*\cr>yax4 V- XZWcblzWlX . by v 

[oi42] *wR<vmm-tf&. 3ttei^Bof6<o- 

ftfeby-v ytzmwm&ttX'TZ b^y-ynm 
mmbyyy^(>com^.m^m&<mmk^?>m 
mtmizmnzfi o z bxwtz. zzx-a. mm 
ftmfeitz^ftfcb y v ykgmztm&fiw mm 
byy 9frbmm^\zm^x%ft%M>kmm 

e>ti&8fci$»>&t:*>. mt&thby vyW&zmm 
JK^fflSA^ tX^tzkLX iaflj*fa»*fl 1 £*tf>4 

C0i?axh-^^ mm3m<^m^by yy^<r>yu 
X-i U-XZ&nzWlX. by 

nm-&zktfx-*&. 
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[01 3 SM«WBBlfcfctt*B«*tt*MW*#ffi 

[02] mMVBBUzmZhJ-vtTr (n) . h 
(n+1) a>fctf>K»Hi L<t^Offi^«»s£ 

[03 ] m&mmnzmtm^n-imm-tum 

[04] HJft<0^2^fcttl.h7 7^Tr (n) . b 

77?Tr (n+i) *f»fe^)K»ffl us**)** mm* 

*lKW*7n-H?&*. 
[06 ] IWK0«fi3tfeH-4aiM^*i(«irr6*i6 

^i»Bj-ri»0T'j)i». 

[07] Hte^».^3{c:fc(tl»h5-y^Tr (n) . h 

[08] mfommizm&h3>y?Tr u) . 

ffi<9W£^t0?&6. 
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StWtiifM. 
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Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
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□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 
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XI REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 
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As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
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